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THERMAL TRANSFER RECORDING MEDIA 

FIELD OF THE INVENTION 

The present invention relates to thermal transfer 
recording media for forming images such as bar code images 
5 and characters on receiving objects such as papers, labels, 
etc., particularly to thermal transfer recording media that 
can form images and characters with good solvent resistance. 

PRIOR ART 

The thermal transfer recording technique consists in 
10 fitting a printer having a thermal head with a so-called 
thermal transfer recording medium having an ink layer 
formed on a base film and melt-transferring said ink layer 
onto a receiving paper to form images and characters. 

This type of thermal transfer recording medium has 
15 been adapted to meet demands for images and characters with 
solvent resistance by inserting a colorless layer made of a 
highly solvent-resistant material between a base film and 
an ink layer to form the ink layer on this so-called 
solvent-resistant layer . 
20 Images and characters generated with this recording 

medium can be expected to have high solvent resistance 
because the ink layer on the substrate is protected by the 
solvent-resistant layer. Waxes and resins have been 
proposed as materials ^ f or the solvent-resistant layer, 
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depending on the nature of the solvent to be resisted. 
Particularly in the label industry, resistance to alcoholic 
solvents is often required, and therefore, the solvent- 
resistant layer is often selected from resins less soluble 
5 for alcoholic solvents such as acrylic resins, styrene 
resins, polyester resins, vinyl chloride resins, urethane 
resins, epoxy resins, etc. 

Solvent-resistant thermal transfer recording media are 
commonly known to have low transferability because resins 

10 used for the solvent-resistant layer can not have low 
molecular weight and low softening point due to the 
necessity of keeping solvent resistance. 

Attempts have been made to solve this problem, for 
example, by inserting a release layer between the base film 

15 and the solvent-resistant layer to enhance transferability 
or using an ink layer based on a thermoplastic resin such 
as ketone resins, petroleum resins, polyester resins, etc. 
to obtain high thermal adhesion during transfer. However, 
all the cases in which polyester resins were selected as 

20 resins for the solvent-resistant layer resulted in coated 
surfaces with significant unevenness, which in turn 
adversely affected printing, 

SUMMARY OF THE INVENTION 

The present invention was made to solve these problems 
25 of the prior art, and aims at a thermal transfer recording 
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medium having a solvent-resistant layer based on a 
polyester resin wherein an even ink layer is formed by 
coating on the solvent-resistant layer. 

As a result of our careful studies to solve the above 
5 problems, we accomplished the present invention on the 
basis of the finding that addition of a certain 
polyethylene wax to a solvent-resistant layer based on a 
polyester resin can improve coating properties of an ink 
layer based on a thermoplastic resin formed thereon. 

10 The invention based on this finding relates to a 

thermal transfer recording medium comprising a substrate in 
the form of a film, a solvent-resistant layer formed on the 
substrate and mainly containing a polyester resin and a 
polyethylene wax, and an ink layer formed by coating on the 

15 solvent-resistant layer and based on a ketone resin. 

The invention relates to a thermal transfer recording 
medium wherein the polyethylene wax is contained in the 
range from 10 to 80 % by weight on the basis of the solid 
content of the solvent-resistant layer. 

20 The invention relates to a thermal transfer recording 

medium wherein the polyethylene wax is contained in the 
range from 20 to 70 % by weight on the basis of the solid 
content of the solvent-resistant layer. 

The invention relates to a thermal transfer recording 

25 medium wherein the polyethylene wax is contained in the ink 
layer . 
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The invention relates to a thermal transfer recording 
medium wherein a release layer is formed between said 
substrate and said solvent-resistant layer. 

The invention relates to a thermal transfer recording 
5 medium wherein a heat-resistant lubricant layer is formed 
on the side of the substrate opposite to the side on which 
the ink layer is formed. 

The invention also relates to a process for preparing 
a thermal transfer recording medium, comprising the steps 
10 of applying a composition for forming a solvent-resistant 
layer mainly containing a polyester resin and a 
polyethylene wax on a substrate in the form of a film and 
drying it to form a solvent-resistant layer; and applying a 
composition for forming an ink layer based on a ketone 
15 resin on the solvent-resistant layer and drying it to form 
an ink layer. 

The invention also relates to a process wherein the 
composition for forming a solvent-resistant layer is 
prepared by adding a dispersion of the polyethylene wax in 
20 a solvent to a solution of the polyester resin in a solvent. 

The invention relates to a process wherein methyl 
ethyl ketone is used as the solvent. 

The invention relates to a process wherein the 
composition for forming a solvent-resistant layer is 
25 applied and then dried under the conditions where the 
polyethylene wax in the solvent-resistant layer should not 
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be molten. 

According to the present invention^ addition of a 
polyethylene wax to the solvent-resistant layer can improve 
coating properties of the ink layer based on a ketone resin 
5 on the solvent-resistant layer. The reason therefor is not 
exactly known^ but may be probably because addition of a 
polyethylene wax (1) improves compatibility between the 
ketone resin and the polyester resin or (2) improves 
resistance to solvent used for coating the ketone resin 
10 such as methyl ethyl ketone, toluene, etc. to avoid damage 
of the surface of the solvent-resistant layer during 
coating . 

According to the present invention as described above, 
the ink layer is evenly formed to provide a thermal 
15 transfer recording medium having high transferability, 
solvent resistance and printing quality. 

BRIEF EXPLANATION OF THE DRAWINGS 

Preferred embodiments of thermal transfer recording 
media of the present invention will now be described in 
20 detail with reference to the accompanying drawings in 
which : 

Fig. la is a block diagram showing an example of 
thermal transfer recording media of the present invention; 
and 

25 Fig. lb is a block diagram showing another example of 
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thermal transfer recording media of the present invention. 

Numeral references represent the following elements: 
1: substrate; 2: solvent-resistant layer; 3: ink layer; 4: 
release layer; 5: heat-resistant lubricant layer; 10, 11: 
thermal transfer recording medium. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. la shows an example of thermal transfer recording 
media of the present invention and Fig. lb shows another 
example of thermal transfer recording media of the present 
invention . 

As shown in Fig. la, a thermal transfer recording 
medium 10 of the present invention comprises a solvent- 
resistant layer 2 based on a polyester resin formed on a 
substrate 1 and an ink layer 3 containing a ketone-based 
solvent formed by coating on the solvent-resistant layer 2. 

The substrate 1 used herein may be one of those used 
for conventional thermal transfer recording media, 
preferably including substrates made from papers such as 
condenser paper or parchment paper and substrates made from 
plastics such as polyester films, polyvinyl chloride films, 
polycarbonate films, etc. 

From the viewpoints of heat transfer and strength, the 
thickness of the substrate 1 is preferably 2-12 pm, more 
preferably 3.5-6,5 |Lim. 

The solvent-resistant layer 2 according to the present 
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invention is based on a polyester resin and further 
contains a polyethylene wax therein. 

The polyethylene wax here is preferably contained in 
the solvent-resistant layer 2 in the range from 10 to 80 % 
by weight, more preferably 20 to 70 % by weight, still more 
preferably 30 to 40 % by weight on the basis of the solid 
content of the solvent-resistant layer 2. 

If the amount of the polyethylene wax in the solvent- 
resistant layer 2 is less than 10 % by weight, the benefits 
of the present invention can not be sufficiently achieved. 
If it exceeds 80 % by weight, solvent resistance will be 
lowered. 

The ink layer 3 according to the present invention is 
formed with an ink composition containing a ketone-based 
solvent, and this ink composition contains at least a 
colorant and a bonding resin. 

The colorant used herein may be one of those 
conventionally used for thermal transfer recording media, 
preferably including carbon black and color pigments such 
as Carmine B (magenta). Yellow GL (yellow), Blue 4040 
(cyan). Orange G (orange), etc. 

Preferably, the bonding resin includes, for example, 
ketone resins in view of transferability to labels. 

Preferably, the ketone-based solvent includes, for 
example, methyl ethyl ketone (MEK) in view of solubility 
and drying characteristics. 



As shown in Fig. 1 a release layer 4 may be formed 
between the substrate 1 and the solvent-resistant layer 2 
according to the present invention. This release layer 4 
has the role of improving transferability of the solvent- 
resistant layer 2 and the ink layer 3 during thermal 
transfer and adhering well to the substrate 1 and the 
solvent-resistant layer 2 to prevent peal off development 
of the solvent-resistant layer 2 and the ink layer 3 during 
normal state (out of thermal transfer) . 

Suitable materials for the release layer 4 include, 
for example, waxes such as carnauba wax, candelilla wax, 
rice wax, paraffin wax, polyethylene; or thermoplastic 
resins such as ethylene-vinyl acetate copolymers (EVA) , 
polyester resins, styrene resins, etc. 

The thickness of the release layer 4 may vary with the 
materials for other components such as the substrate 1 or 
the ink layer 3, printing conditions, etc., but preferably 
0,5 g/m^ in view of printing energy, coating properties and 
printing quality. 

As shown in Figs, la and b, a heat-resistant lubricant 
layer 5 may be formed from a known silicone copolymer or 
silicone oil on the side of the substrate 1 opposite to the 
side on which the ink layer 3 is formed, in order to 
enhance running properties of the thermal transfer 
recording media 10, 11. 

The thickness of the heat-resistant lubricant layer 5 
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here is preferably 0.02 - 1.5 g/m' in view of performance 
as a lubricant layer and prevention of brocking to the ink 
layer 3 , 

The thermal transfer recording media 10, 11 of the 
present invention can be prepared according to conventional 
methods. For example, the thermal transfer recording medium 
10 shown in Fig. la is obtained by applying a composition 
for forming a solvent-resistant layer on a substrate 1 and 
drying it to form a solvent-resistant layer 2, and then 
applying a composition for forming an ink layer 3 on the 
solvent-resistant layer 2 and drying it to form the ink 
layer 3. 

The composition for forming a solvent-resistant layer 
here is preferably prepared by adding a dispersion of a 
polyethylene wax in a solvent such as methyl ethyl ketone 
to a solution of a polyester resin in a solvent such as 
methyl ethyl ketone. 

During the step of forming the solvent-resistant layer 
2, the composition for forming a solvent-resistant layer is 
applied and then dried preferably under the conditions 
where the polyethylene wax in the solvent-resistant layer 2 
should not be molten. 

As shown in Fig. lb, a composition for forming a 
release layer may optionally be applied on the substrate 1 
by gravure coating or the like and dried to form a release 
layer 4 . 



According to the present embodiments as described 
above, a specific amount of a polyethylene wax added to the 
solvent-resistant layers 2 improves resistance of the 
solvent-resistant layers 2 to ketone-based solvents during 
coating, so that the ink layers 3 can be evenly formed by 
coating . 

The following examples further illustrate thermal 
transfer recording media of the present invention in 
contrast to comparative examples. 
Example 1 

Preparation of a composition for forming a release layer 

In 90 parts by weight of a solvent were dissolved 9 
parts by weight a montan wax (OP WAX available from Hoechst 
AG) and 1 part by weight of an ethylene-vinyl acetate 
copolymer (Sumitate 31 available from Sumitomo Chemical) to 
prepare the desired composition for forming a release layer. 
Preparation of a composition for forming a solvent- 
resistant layer 

In 28 parts by weight of a solvent MEK was dissolved 7 
parts by weight of a polyester resin (UE3350 available from 
Unichika) , while 3 parts by weight of a polyethylene wax 
(Sanwax 151P available from Sanyo Chemical Industries) was 
dispersed in 12 parts by weight of a solvent MEK. 

The polyethylene wax dispersion was added to the 
polyester resin solution to prepare the desired composition 
for forming a solvent-resistant layer. 
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Preparation of a composition for forming an ink layer 

In 30 parts by weight of a solvent MEK were dissolved 
6 parts by weight of a ketone resin (Haron 80 available 
from Honshu Chemical Industry) , 1 part by weight of a 
polyethylene wax (Sanwax 151P available from Sanyo Chemical 
Industries) and 3 parts by weight of carbon black (Printex 
L available from Degussa Corporation) to prepare the 
desired composition for forming an ink layer. 

Preparation of a thermal transfer recording medium 

The composition for forming a release layer was used 
to form a release layer on one face of a polyester film 

(available from Teijin) having a thickness of 5.0 |am by 
gravure coating, after which the solvent was evaporated. 

Then, the composition for forming a solvent-resistant 
layer was used to form a solvent-resistant layer on the 
release layer by gravure coating, after which the solvent 
was evaporated. 

Then, the composition for forming an ink layer was 
used to form an ink layer on the solvent-resistant layer by 
gravure coating and the solvent was evaporated to give the 
desired thermal transfer recording medium. 

The thickness of each layer here was 0.5 g/m^ for the 
release layer, 1.0 g/m^ for the solvent-resistant layer and 
1 . 0 g/m^ for the ink layer . 
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Examples 2 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 1 except that 6 parts by 
weight of the polyester resin and 4 parts by weight of the 
polyethylene wax were incorporated into the solvent- 
resistant layer. 

Examples 3 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 1 except that 5 parts by 
weight of the polyester resin and 5 parts by weight of the 
polyethylene wax were incorporated into the solvent- 
resistant layer. 

Examples 4 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 1 except that 4 parts by 
weight of the polyester resin and 6 parts by weight of the 
polyethylene wax were incorporated into the solvent- 
resistant layer. 

Examples 5 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 1 except that 3 parts by 
weight of the polyester resin and 7 parts by weight of the 
polyethylene wax were incorporated into the solvent- 
resistant layer . 
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Examples 6 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 1 except that 8 parts by 
weight of the polyester resin and 2 parts by weight of the 
polyethylene wax were incorporated into the solvent- 
resistant layer. 

Examples 7 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 1 except that the 
composition for forming an ink layer was prepared by 
incorporating 3 parts by weight of a melamine resin in 
place of the polyethylene wax. 

Examples 8 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 1 except that a 
composition for forming an ink layer containing no 
polyethylene wax was used to form an ink layer. 

Comparative examples 1 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 8 except that a 
composition for forming a solvent-resistant layer 
containing 10 parts by weight of the polyester resin with 
no addition of polyethylene wax was used to form a solvent- 
resistant layer . 
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Comparative examples 2 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 8 except that a 
composition for forming a solvent-resistant layer 
containing 10 parts by weight of a polystyrene resin (ST120 
available from Sanyo Chemical Industries) with no addition 
of polyethylene wax was used to form a solvent-resistant 
layer . 

Comparative examples 3 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 8 except that a 
composition for forming a solvent-resistant layer 
containing 10 parts by weight of an epoxy resin (CP-20 
available from NOF CORPORATION) with no addition of 
polyethylene wax was used to form a solvent-resistant layer. 

Comparative examples 4 

A thermal transfer recording medium was prepared by 
the same procedure as in Example 8 except that a 
composition for forming a solvent-resistant layer 
containing 10 parts by weight of a polymethyl methacrylate 
resin (BR-64 available from Mitsubishi Kasei) with no 
addition of polyethylene wax was used to form a solvent- 
resistant layer . 
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Evaluations 

The thermal transfer recording media were evaluated in 
the following evaluation aspects. The results are shown in 
Table 1. 



Table 1: Evaluation results of thermal transfer recording media of 



Exam 


Dies and Comparative examples 




Solvent- 
resistant layer 


Ink layer 


Coating 

piuper llt^b 


Solvent 

resisiance 


Printing 

quaiiiy 


Sensitivity 


Polyester / 
PE-WAX 


Example 1 


7 


3 


rxciune resin 
/ PE WAX 


o 


o 


o 


O 


Example 2 


6 


4 


tAcione resin 
/ PE-WAX 


o 


o 


o 


O 


Example 3 


5 


5 


rxcLUlic Icbin 

/ PE-WAX 


o 


A 


o 


o 


Example 4 


4 


6 


Kpfnnp rpc;in 
/ PE-WAX 


o 


A 


o 


o 


Example 5 


3 


7 


Ketone resin 
/ PE-WAX 


o 


A 


o 


o 


Example 6 


8 


2 


Ketone resin 
/ PE-WAX 


o 


O 


o 


o 


Example 7 


7 


3 


Ketone resin 
/ melamine 
resin 


o 


o 


o 


A 


Example 8 


7 


3 


Ketone resin 
alone 


o 


o 


A 


O 


Comparative 
Example 1 


10 


0 


Ketone resin 
alone 


X 








Comparative 
Example 2 


10*^ 


0 


Ketone resin 
alone 


X 








Comparative 
Example 3 


10*^ 


0 


Ketone resin 
alone 


X 








Comparative 
Example 4 


10*^ 


0 


Ketone resin 
alone 


X 









*1: Polystyrene resin 
*2: Epoxy resin 

*3: Polymethyl methacrylate resin 



1 , Coating properties 

Evaluation standards here are as follows, O: Coating 
properties are good over the whole length of the thermal 
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transfer recording medium (ribbon); A : Unevenness of 
coating partially occurred or the unevenness affected the 
resulting print described below; X : Unevenness of coating 
was too severe to prepare a thermal transfer recording 
medium. 

2 . Solvent resistance 

Immediately after a bar code image has been printed on 
the same label under the same conditions as used in the 
printing quality test described below, the label was 
applied on a movable platen of a color fastness tester with 
the bar code image facing upward and a weight having a 
weight of 400 g/cm^ wrapped in a cloth wetted with a 
solvent (ethanol) was put thereon, and then the platen was 
laterally oscillated to rub the surface of the bar code 
image and count the number of cycles of the platen until 
this bar code image became contaminated. 

Evaluation standards here are as follows. @ : 
Especially excellent solvent resistance with more than 30 
cycles; O: Excellent solvent resistance with 20-30 cycles; 
A : Practically acceptable with 10-19 cycles; X : 
Unsuitable for practical use with less than 10 cycles. 

3 . Printing quality 

Using a thermal transfer printer (ZEBRA-140Xi 
available from Zebra Technologies), a bar code image was 
formed on a PET (polyethylene terephthalate) label (Select 
21830 available from FLEXCON) at a printing speed of 2 in. 
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(5.08 cm)/sec. 

This print was visually observed for missing dots. 

Evaluation standards here are as follows. O : The 
print shows favorable printing quality with no missing 
dots; A : The print shows some missing dots, but without 
inconvenience for practical use; X : The print shows too 
many missing dots for practical use. 

Evaluation results 

Table 1 shows that all of the thermal transfer 
recording media of Examples 1-8 had good coating properties, 

When the amount of the polyethylene wax in the 
solvent-resistant layer was increased as shown in Examples 
3-5, solvent resistance was somewhat lowered but remained 
at a practically acceptable level. 

However, all of the thermal transfer recording media 
of Comparative examples 1-4 with no addition of 
polyethylene wax in the solvent-resistant layer were poor 
in coating properties. 

ADVANTAGES OF THE INVENTION 

The foregoing description demonstrates that the 
present invention provides thermal transfer recording media 
having a solvent-resistant layer based on a polyester resin 
wherein an even ink layer can be formed by coating on the 
solvent-resistant layer . 
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WHAT IS CLAIMED IS: 

1. A thermal transfer recording medium 
comprising : 

a substrate in the form of a film, 

a solvent-resistant layer formed on said substrate and 
mainly containing a polyester resin and a polyethylene wax, 
and 

an ink layer formed by coating on said solvent-resistant 
layer and based on a ketone resin. 

2. A thermal transfer recording medium according 
to Claim 1 wherein the polyethylene wax is contained in the 
range from 10 to 80 % by weight on the basis of the solid 
content of the solvent-resistant layer. 

3. A thermal transfer recording medium according 
to Claim 1 wherein the polyethylene wax is contained in the 
range from 20 to 70 % by weight on the basis of the solid 
content of the solvent-resistant layer, 

4. A thermal transfer recording medium according 
to Claim 1 wherein the polyethylene wax is contained in the 
ink layer. 

5. A thermal transfer recording medium according 



18 



to Claim 1 wherein a release layer is formed between said 
substrate and said solvent-resistant layer. 

6. A thermal transfer recording medium according 
to Claim 1 wherein a heat-resistant lubricant layer is 
formed on the side of the substrate opposite to the side on 
which the ink layer is formed. 

7. A thermal transfer recording medium according 
to Claim 2 wherein a release layer is formed between said 
substrate and said solvent-resistant layer. 

8. A thermal transfer recording medium according 
to Claim 2 wherein a heat-resistant lubricant layer is 
formed on the side of the substrate opposite to the side on 
which the ink layer is formed. 

9. A thermal transfer recording medium according 
to Claim 3 wherein a release layer is formed between said 
substrate and said solvent-resistant layer. 

10. A thermal transfer recording medium according 
to Claim 3 wherein a heat-resistant lubricant layer is 
formed on the side of the substrate opposite to the side on 
which the ink layer is formed. 
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11. A thermal transfer recording medium according 
to Claim 4 wherein a heat-resistant Ibricant layer is 
formed on the side of the substrate opposite to the side on 
which the ink layer is formed. 

12. A thermal transfer recording medium according 
to Claim 4 wherein a heat-resistant lubricant layer is 
formed on the side of the substrate opposite to the side on 
which the ink layer is formed. 

13. A process for preparing a thermal transfer 
recording medium, comprising the steps of: 

applying a composition for forming a solvent- 
resistant layer mainly containing a polyester resin and a 
polyethylene wax on a substrate in the form of a film and 
drying it to form a solvent-resistant layer; and 

applying a composition for forming an ink layer 
based on a ketone resin on said solvent-resistant layer and 
drying it to form an ink layer. 

14. A process according to Claim 13 wherein said 
composition for forming a solvent-resistant layer is 
prepared by adding a dispersion of the polyethylene wax in 
a solvent to a solution of the polyester resin in a solvent. 

15. A process according to Claim 13 wherein methyl 
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ethyl ketone is used as the solvent. 

16. A process according to Claim 13 wherein the 

composition for forming a solvent-resistant layer is 

5 applied and then dried under the conditions where the 

polyethylene wax in the solvent-resistant layer should not 
be molten. 
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ABSTRACT 

The present invention provides a thermal transfer 
recording medium having a solvent-resistant layer based on 
a polyester resin wherein an even ink layer is formed by 
coating on the solvent-resistant layer. 

A thermal transfer recording medium 10 of the 
present invention comprises a solvent-resistant layer 2 
based on a polyester resin on a substrate 1 and an ink 
layer 3 based on a ketone resin on the solvent-resistant 
layer 2. The solvent-resistant layer 2 contains a 
polyethylene wax in the range from 10 to 80 % by weight of 
on the basis of the solid content of the solvent-resistant 
layer . 
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Fig. la 
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I acknowledge the duty to disclose to the Office all information known to me to be material to patentability as defined in Title 
37, Code of Federal Regulations, §1.56. 

Under Title 35, U.S. Code §119, the priority benefits of the following foreign app]ication(s) and/or United States provisional 
application(s) filed within one year prior to this application are hereby claimed: 

Japanese Patent Application No. 10-287168 filed October 9, 1998 



^ The following application{s) for patent or inventor's certificate on this invention were filed in countries foreign to the United 

States of America either (a) more than one year prior to this application, or (b) before the filing date of the above-named foreign pnority 
application(s) and/or United States provisional application(s): 



"zf^ 1 hereby appoint the following as my attorneys of record with full power of substitution and revocation to prosecute this 

^ y application and to transact all business in the Patent Office: 

s y James A. Oliff, Reg. No. 27,075; William P. Berridge, Reg. No. 30,024; 

= Kirk M. Hudson, Reg, No, 27,562; Thomas J. Pardini, Reg. No. 30,41 1 ; 

Edward P. Walker, Reg. No. 31,450; Robert A. MiUer, Reg. No. 32,771 and 
g Mario A. Costantino, Reg. No. 33,565. 

"SALL correspondence IN CONNECTION WITH THIS APPLICATION SHOULD BE SENT TO OLIFF & BERRIDCE, 
^PLCP.O. BOX 19928, ALEXANDRIA, VIRGINIA 22320, TELEPHONE (703) 836-6400. 

I hereby declare that I have reviewed and understand the contents of this Declaration, and that all statements made herein of my 
own knowledge are true and that all statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willfUl false statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application or 
any patent issued thereon. 



Typewritten Full Name 
of First or Sole Inventor 



''Date of Signature; 



Residence: 



Takuya 



MONJU 



Citizenship: 





Give 


n Name 


Middle Initial 




Family Name 








^/ 






Tochigi 




Month 


Day 




Year 
JAPAN 


City 

Jamnese 






State or Province 




Country 



Post Office Address: 
(Insert complete 
mailing address, 
including country) 



c/o Sony Chanicals Corp. 



12-3, Satsuki-cho , Kani3ma-shi, Tochigi 322-8502 Japan 
*lf Box (a,) is checked, this form may be executed only when attached to the specification (including claims). 
**Note to Inventor: Please sign name exactly as it appears above and insert actual date of signing. 

IF THERE IS MORE THAN ONE INVENTOR USE PAGE 2 AND PLACE AN "X ' HERE □ 
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PAGE 2 OF U.S.A. DECLARATION FORM 
(Discard this page in a sole inventor application) 



Typewritten Full Name 

of Second Joint Inventor (if any) 

**Inventor's Signature: 
* *Date of Signature: 



Hideaki 



Takahashi 



Given Name 



Middle Initial 



Family Name 



Residence: 
Citizenship: 



Tochigi 



Month 



Day 



Year 
JAPAN 



City 



State or Province 



Country 



Japanses 



Post Office Address: 
(Insert complete 
mailing address, 
including country) 



c/o Sony Chemicals Corp> 



Typewritten Full Name 

of Third Joint Inventor (if any) 

**Inventor's Signature: 
**Date of Signature: 

l==J Residence: 



12-3, Satsiiki-cho , Kanuma-shi, Tochigi 322-8502 Japan 



Given Name 



Middle Initial 



Month 



Day 



City 



State or Province 



•i^ Citizenship: 



Post Office Address: 
(Insert complete 
mailing address, 
including country) 



Typewritten Full Name 

of Fourth Joint Inventor (if any) 



^^♦Inventor's Signature: 
=sp*Date of Signature: 



Given Name 



Middle Initial 



Month 



Day 



Residence: 
Citizenship: 



City 



State or Province 



Post Office Address: 
(Insert complete 
mailing address, 
including country) 



Typewritten Full Name 

of Fifth Joint Inventor (if any) 

Inventor's Signature: 
**Date of Signature: 

Residence: 



Given Name 



Middle Initial 



Month 



Day 



City 



State or Province 



Citizenship: 



Post Office Address: 

(Insert complete 
mailing address, 
including country) 



Family Name 



Year 



Country 



Family Name 



Year 



Country 



Family Name 



Year 



Country 



Note to Inventors: Please sign name exactly as it appears and insert the actual date of signing. 
This form may be executed only when attached to the first page of the Declaration and Power of Attorney form of the 
application to which it pentains. 



